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PabGouyas nmporpaMma JAMCUMIUIMHBI COCTaBI€Ha B  COOTBETCTBUU ¢  DenepalibHbIM
rOCYyJapCTBEHHBIM ~ 00pa3oBaTeNbHBIM  CTaHJAPTOM  CpPEAHEro  oO0mero  oOpa3oBaHMA,
yrBepxkaenHoro Ilpukazom Mwunobpuayku Poccum ot 17.05.2012 Ne 413 u ®I'OC CIIO
CIIELUAJILHOCTEN:

26.02.03 CynoBokneHue (yTBEp)KIeH NpHKa3oM MUHHCTEpCTBAa MpOCBemIeHus Poccuiickoit
Oenepanunn ot 12.12.2024 Ne 872);

26.02.05 DOkcrutyatanus CyIOBBIX DJHEPreTUYECKHX YCTAaHOBOK (YTBEPXKIEH IPUKA30M
Munuctepcra npocsemienust Poccuiickoit @enepanuu ot 12.12.2024 Ne 873);

26.02.06 Dxcrutyaranusi CyJ0BOTO AJIEKTPOOOOPYIOBAHHS U CPEACTB aBTOMATHKHU (YTBEPIKICH
npuka3zomM MuHHCTepcTBa npocsenieHus Poccutickoit @eneparuu ot 13.12.2024 Ne §93);
23.02.01 Opranu3zaiius IEpPEeBO30K U yIpapiieHWEe Ha TpaHcHopTe (1o Buaam) (yTBEpKIaeH
npuka3zoMm MunHCTepcTBa npocsenieHus Poccutickoit deneparuu ot 20.03.2024 1. Ne 176).

ABTOp pabouei mporpaMMsl: IIPENoAABaTENb E.B. fluenko

Pabouas nporpamma ogo0OpeHa Ha 3aceJaHuU MTPEeIMETHOM (IIUKIOBOM) KOMUCCUU
MaTEeMaTUYECKUX U OOIIMX €CTECTBEHHOHAYYHBIX TUCIUILTAH

npotokoi Ne 1 ot «27» aBrycra 2025 r.
[Ipencenarens npeaMeTHON (LIMKJIOBOI) KOMUCCUUT N.B. NBanoBa

«27» aBrycra 2025 T.



COJEPKAHME

1. O0mas xapakTepucTuka pabodei mporpaMMbl 00IIe00pa30BaTEbHON JUCIIUTLITIHBI
LG5 (0 N1 (0] 1 %6 £

2. CTpykTypa " coaep:kanue oorieo0pa3oBaTeabHOM
D17 06110700 0 1712 15

3. YcioBus peanu3aiiy IporpaMMbl 0011eo0pa3oBaTeIbHOM
D11 (610071181071 1) SO

4. KoHTpOJb 1 OLIEHKa Pe3yIbTaTOB OCBOEHUS 00I1Ie00pa3oBaTeIbHON
D107 10310700 8)17120:9 SO



1. O0masi xapakTepucTuka padoydeil nporpaMmbl 0011e00pa3oBaTeIbHOM

AUCHMILIMHBI « buogorus»

1.1. MecTo TUCHMILIMHBI B CTPYKType 00pa3oBaTeibHOWH MPOrpaMmbl
CIIO:

Oo6mieoOpa3oBaTenbHas TUCHUTIINHA «bHONOTHS» SBIAETCS 00S3aTEIHHOU
4acThlo  0011e00pa30BaTeIbHOIO IMKJIA 00pa3oBaTeNbHONM MpOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO mo cnemmansHOcTAM: 26.02.03 CynoBoxaceHHUE;
26.02.05 Oxcmmyatanus CyIJOBBIX 3HEPreTUYECKUX YCTaHOBOK; 26.02.06
DKCITyaTalus Cy/10BOro 3JeKTpooOOpyAoBaHUs U CpeAcTB aBToMaTuku; 23.02.01
Opranu3zaiiysi IepeBO30K U yIpaBiICHUE HA TpaHCIIOPTE (M0 BUAAM).

1.2. llesan u miaHupyemble pe3yJbTaThl OCBOCHUS JUCHUIIIHHBI:

1.2.1. Heab (uCUMIIAHBI

Coneprxkanue nporpamMmbl 0011eo0pa3oBaTeIbHON AUCIUILUIUHBI «bruosorusy»
HaIpaBJICHO Ha JOCTIXKEHHE pE3yJIbTaTOB €€ H3Yy4YeHUS B COOTBETCTBUU C
tpedboBanusimu  ®I'OC COO c¢ yueroM mnpodecCHOHANIBHON HampaBI€HHOCTH
®I'OC CIIO. lenp n3ydenus AUCHUIUMHBI «buonorus» Ha 6a30BOM ypOBHE —
OBJaJicHUE  OOy4YaloUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM Ppa3HOr0 paHra © MPUOOPETECHUE YMEHUI
WCIIOJIb30BaTh ATH 3HAHWS IS TPAMOTHBIX JEUCTBHII B OTHOIIEHWU OOBEKTOB
YKUBOU TIPUPOABI U PEIICHUS PA3INIHBIX KU3HEHHBIX MPOOJIEM.

JlocTibkeHne 1end HM3y4eHHsl AUCHUIUIMHBL «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs peIeHueM CIIEIYIONINX 3a/1au:

o OCBOCHHE OOYYAOUIMMHCS CHUCTEMbl 3HAHUN O OHOJOTUYECKUX TEOpPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIaX, CIy>KAIIUX OCHOBOU
Uist (QOPMUPOBAHMS TIPEACTABICHUA O €CTECTBEHHOHAYYHOW KapTHHE MHUpPA, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUHU, MHOTOO0Opa3ul U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHH3AIMH, BBIIAOIIMXCA OTKPBITUIX M COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH,

. dbopmupoBaHre y OOyYaIOMIMXCS TMO3HABATEIIbHBIX, MHTEIUICKTYaJIbHBIX |

TBOPYECKUX CIOCOOHOCTEW B MpoOllecCe aHalIM3a JAaHHBIX O MyTSX Pa3BUTUS B
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OMOJIOTMM HAYYHBIX B3IJISIIOB, MAEH M MOAXOJ0B K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOI0 YPOBHSI OPTaHHU3aLUY;

o CTaHOBJICHHE Yy oOydJarommxcss oO0mel KylnbTypbl, (YHKIIHMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U ONbITA, MOJYYCHHBIX MpHU
U3Y4YeHUU OHOJIOTUY;

. dbopMupoBaHre y OOyYaIOIIMUXCS YMEHHHA WILIIOCTPUPOBATh 3HAUYCHHE
OMOJOTMYECKUX 3HAHWWA B MPAKTUYECKOM JESITEIBHOCTU YENOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpOOMOTEXHOJIOTHIA;

o BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH MTO3HAHUS YEIOBEKOM >KUBOU
IPUPOABI, HEOOXOAUMOCTH OEPEKHOIO OTHOIIECHUS K HEH, COOIOIEHUS STUYECKUX
HOPM IPU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

o OCO3HAHHWE IIEHHOCTH OWOJOTUYECKUX 3HAHWM JJIs TOBBIIICHUS YpPOBHS
HKOJIOTUYECKOMN KYJIBTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

o MpUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUM B MOBCEIHEBHOW >KU3HU
JUTS OLIEHKHA MOCJEICTBUM CBOEH JESITEIBHOCTH MO OTHOIICHUIO K OKPYXKAIOIICH
cpene, COOCTBEHHOMY  3/I0pOBbIO, OOOCHOBAaHME M  COOJIIOJICHUE  Mep

poUIaKTHKU 3a00JIeBaHUM.

1.2.2. Ilnanumpyemble pe3yJabTaTbl OCBOCHHHA 001Ie00pa3oBaTeJIbHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

O6mue komnetenuuu (nanee — OK) u npodeccuoHanbHble KOMIETEHIIUU (J1aee —
[IK) ®I'OC CIIO B COOTHECEHMH C JIMYHOCTHBIMHM, METanpeaMeTHbBIMU
U TPEeIMETHBIMHU pe3yibTaTaMu o0yueHus O0a30Boro ypoBHs (manee — IIPO)

dI'OC COO npencraBieHbl B TaOJIUIIE:



Koa n I[lnanupyemsble pe3yabTaThbl OCBOCHHS AUCHUNIHHBI

HAHMMEHOBaHUe

(l)OpMI/IpyeMbIUX O6ume JAucuunimHapHbie

KOMIIeTeHIUii
OK O01. Bwibupats | JIuuHOCTHBIE pe3yabTaThl JOJKHBI OTpakatb B dactu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHUN O MECTE€ W POJIM OWOJIOTHH
CHOCcOOBl  pemIeHus | TPYAOBOTO BOCIIMTAHUS: B CHUCTEME HAy4YHOrO 3HaHUS; (YHKUMOHAIBHOM TPaMOTHOCTH
3a1au - TOTOBHOCTb K TpPYyAY, OCO3HaHUE IIEHHOCTH MAacTE€pCTBa, | YeJOBEKa JIJIs pelIeHHs )KU3HEHHBIX MPOOIIeM.
npodecCHOHATBHON | TpyAoIooue; [1P6 2. ChopMHpPOBAaHHOCTH YMEHHS PACKPBIBATh COJEpIKAHHE
JESITeIbHOCTH - TOTOBHOCTb K AKTUBHOH JA€ATEIHbHOCTH TEXHOJOTMYECKOH | OCHOBOIIONATalOUIMX OHOJIOTUYECKUX TEPMUHOB U  IOHSTHMA:
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CIOCOOHOCTb | JKHM3Hb, KIJIE€TKAa, TKaHb, OpraH, OPraHu3M, BHJ, HOILYJISILINS,
K pa3IMYHbIM | HHULUUPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO BBINOJIHATH | SKOCHUCTEMa, OMolIeH03, Ouocdepa; MeTaboau3M (0OMEH BEleCTB
KOHTEKCTaM TaKylo JAESITeIbHOCT; U [peBpallleHue SHEepruu), Tromeocra3 (camoperyisuus),

- HWHTEepeC K pasnmmuHbiM chepam npodeccruoHanTbHON
JIEATEIbHOCTH.

MetanpeameTHbIe pe3ybTaThl T0JKHBI OTPaXKaTh:
OBnajieHne YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
NEeNCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNFHO (HOPMYIHUPOBATh U aKTyaJIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIH MPU3HAK WM OCHOBAHUS
JUTISl CpaBHEHUS, KiTacCu(UKAIMU U 0000IICHMS;

- OTIIPENENATh LEH e TEIIbHOCTH, 33/1aBaTh MapaMeTphl

U KPUTEPUU UX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHS

B PacCMaTPUBACMBIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBBI B
COOTBETCTBUE PE3yJIbTaTOB
MTOCJICACTBHI IEATEILHOCTH,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKaMU y4eOHO-UCCIIeI0BATETHCKOM

U TPOCKTHOW JICATEIHPHOCTH, HABBIKAMHU pa3perieHus
npobiewm;

- BBISIBJISITH TIPUIMHHO-CJIC/ICTBEHHBIC CBS3H

ACATCIIBHOCTb, OICHHUBATH
oeisiM, ONCHUBAaThb  PHUCKHU

OuocuHTe3 OeliKka, CTPYKTYpHas OpraHu3alus >XUBBIX CHCTEM,
JIMCKPETHOCT, caMoperyJIsius, CaMOBOCITPOU3BE/ICHNE
(penpomyKuus), HACJIEJICTBEHHOCTb, W3MEHYUBOCTb,
SHEPrO3aBUCUMOCTH, POCT U pa3BUTHE, YPOBHEBAS OPTaHU3AIIHA.

ITP6 3. CdopMHUPOBAaHHOCTh YMEHHs PACKpbIBATh COJEP>KaHUE

OCHOBOTIOJIATAIOIINX ~ OWOJIOTHYECKUX TCOPHUH H  THUIOTE3:
KJIIETOYHOW, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOLMOHHOM,
MIPOUCXOKICHHS )KU3HU U YEIIOBEKA.

I1P6 4. CdhopMupoBaHHOCTD YMEHHUS pacKpbIBaTh

OCHOBOIIOJIATAIOIINE OMOJIOTHYECKUE 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Mengens, T. Moprana, H.W. BasunoBa, D. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl ux NpUMEHHUMOCTH K YKHUBBIM
CHCTEMaM.

I1P6 5. [IpuobpereHue omnbiTa MPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUS, UCTIOIB3YEMbIX B OMOIOTHH: HAOIIOICHUS

Y OMHMCAHMS JKUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUH; OpraHU3alluu
U TPOBEACHHUS OHOJOTUYECKOTO OKCIEPHUMEHTa, BBIIBUKCHHS
TUTIOTE3, BBISBIICHUS 3aBUCHUMOCTH MEXIY HCCIEAyeMbIMU
BEJIMYMHAMU, OO0BSICHEHHS MOJTYYEHHBIX pe3ynbTaToOB
u  (HopMyTUpOBaHUS BHIBOJAOB C HCIOJIB30BAHUEM HAyYHBIX
MOHATUH, TEOPUM U 3aKOHOB.

ITP6 6. ChopMHUPOBAHHOCTh YMEHHS BBIJICIATH CYIIICCTBCHHBIC
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Y aKTyaJU3UPOBATh 33]1a4y, BBIIBUTATh TUIIOTE3Y

€¢ pelICHHs, HAXOJUTh AapryMEHTHl /IS JO0Ka3aTelbCTBa
CBOMX YTBEPXKICHHM, 3a/1aBaTh IapaMeTpbl M KPUTCPUHU
peleHus;

- QHAJM3MPOBATh IIOJIYYCHHBIC B XOJE PEHICHUS 3aJa4u
pe3yNbTaThl, KPUTUYECKH OILIEHUBATh HX JIOCTOBEPHOCTb,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSX;
pa3pabaThiBaTh TUIAH PEIICHUS MPOOJIEMBI C YI4ETOM aHAIN3a
HUMEIOIIUXCS MAaTEPUATIbHBIX M HEMAaTEPHAIILHBIX PECYPCOB;

-- YMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO

U MPAKTHYECKYIO 00J1aCTH )KU3HEICITCIbHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIE HJIEH,
MOJIXOJIbI U PEIICHUS

npeajaratb OpUIruHAJIbHBIC

NPU3HAKH  BHUPYCOB, KJIETOK  TPOKApUOT W  DYKapHOT;
OJIHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, BHJIOB,
OMOTEOIIEHO30B M IKOCHCTEM; OCOOCHHOCTH IPOIECCOB OOMEHa
BEIICCTB W TIPEBpAIICHHS] DSHEPrUU B KIETKE, (OTOCUHTE3a,
IUTACTHYECKOTO M JHEPreTH4ecKoro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, MeHO03a, OIUIOJOTBOPCHHUS, PA3BUTHUS M Pa3MHOXKCHUS,
WHIWBHIYAIbHOTO Pa3BUTHsS OpraHu3Ma (OHTOreHe3a), 00phObI 3a

CYIIECTBOBaHHME, €CTECTBEHHOro0 OTOOpa, BUA000pa30BaHUS,
HPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelle OOWUTAHUs, BIHSHHS
KOMITIOHCHTOB 3KOCHUCTEM, AHTPOIIOTCHHBIX N3MEHEHHH

B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB M MPEBPAIICHUE SHEPTUU B Orocdepe.

I[TP6 7. CdopMuUpOBaHHOCTh YMEHHUS HPHUMEHATH IOJY4YECHHBIE
3HaHUS I OOBACHEHHS] OMOJIOTHYECKUX MPOIECCOB U SIBJICHUH,
JUTSI IPUHSATHUS PAKTUYECKUX PEIIEHU B TOBCETHEBHOM KU3HU

c menplo obecreueHWs OE30MACHOCTH CBOETO 370POBBS U
3JI0pPOBbsl OKPYXKAIOIIUX JFOJIeH, coOM0IeHsT 310pOBOro odpasa
’KM3HUA, HOPM I'PaMOTHOT'O MTOBEJICHUS B OKPY>KAIOIIECH TPUPOTHOM
cpele; MOHMMaHUe HEOOXOJMMOCTH HCIIOJIb30BAHUS TOCTHXKEHUI
COBPEMEHHON OWOJIOTHM U OMOTEXHOJIOTHM U1l pariOHAIBHOTO
MPUPOIONOIB30BAHUS.

I[TP6 8. CdhopMupOBaHHOCTH YMEHHUS peniaTh OHOJOTHYCCKUE
3a/1a4y, COCTABIIATh T€HOTUITMYECKUE CXEMbI CKPEIIMBAHUS

JUIS. Pa3HBIX THUIIOB HACJIEIOBAaHUS MPHU3HAKOB y OPTaHU3MOB,
COCTaBJISITh CXEMBI MIEPEHOCA BEILIECTB M YHEPTUU B DKOCHCTEMAX
(uenu nmuTaHus, MULIEBBIE CETH).

I[TP6 9. CdopmupoBaHHOCTh YMEHHI KPUTHYECKH OICHUBATH
uH(pOpMaIMI0 OUOJOTHYECKOTO  COJAEPIKAHUS, BKIIOUYAIOIIYIO
MICEBIOHAYYHbIE 3HAHUSA W3 PA3JIUYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBod  MHGOpPMAIUU, HAYYHO-TIONYJSPHBIE MaTepUalbl);
WHTEPIPETHUPOBATH ATUYECKHUE aCIeKThI COBPEMEHHBIX
UCCIIEIOBAaHN B  OWOJIOTMHM, MEIUIIMHE, OWOTEXHOJOTHH;
paccMaTpuBaTh  TJ00aNbHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBpPEMEHHOCTH, (OopMHpOBaTH MO OTHOIIEHHID K HUM
COOCTBEHHYIO TTO3UIIUIO.




I[TP6 10. ChopMHupOBaHHOCTH YMEHUW CO3/1aBaTh COOCTBEHHBIC
IIMCbMEHHBIE M YCTHBIE COOOIIEHMSI Ha OCHOBE OMOJIOIrMYECKOM
uHbOpMallUM M3  HECKOJbKUX  HCTOYHHUKOB,  I'DPAMOTHO
MCIOJIb30BATh MOHATHIHBIN anmnapar OMOJI0TUU

OK 02.
Hcnons3oBars
COBpPEMEHHBIE
CpeAcTBa  TIOUCKa,
aHayM3a

U HHTEpIpeTaIiH
uHpopmanuu

U UH(OPMAIMOHHBIE
TEXHOJIOTHH TUTST
BBITIOJIHEHHST 337124
npodeccuoHanbHOM
JeSITeTbHOCTH

JIM4HOCTHBIE PE3YNbTaThl JIOJKHBI
[IEHHOCTH HAYYHOTO MO3HAHUS:
-c(hopMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAyKH W OOIIECTBEHHOM
MPAKTHKH, OCHOBAaHHOTO  HAa  [JUAJIOre  KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HaHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MHpE.

MertanpeamMeTHbIe pe3yIbTaThl JOKHBI OTPAXKaTh:
OBnaseHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

OTpaXaTb B YaCTH:

- BIQJETh  HAaBBIKAMH  TIOJIYYECHUS  MHPOpPMALUHU
U3  HUCTOYHUKOB  DPa3HbIX  THUIIOB,  CaMOCTOSTEIIBHO
OCYIIECTBIIATh IIOKCK, aHaius, CUCTEMATH3ALUIO

U MHTEPIPETALNI0 HHPOPMALIUU PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS;

- OLIEHUBATh JOCTOBEPHOCTb, JIETHTUMHOCTh WH(pOpMAIUH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIILHO-3TUYECKUM HOpMaM

ITP6 1. ChopmMupoBaHHOCTb 3HAHUH O MECTE U PO OMOJIOTUH

B CHUCTEME HAy4YHOrO 3HaHUS; (YHKUMOHAIBHOM TPaMOTHOCTH
YeJI0BEKa JJIsl PEIeHUs )KU3HEHHBIX POOJIEM.

I[1P6 7. CdopMHpPOBaHHOCTH yMEHHUS NPUMEHATH MOJYYECHHBIC
3HaHUS U1 OObACHEHHs] OMOJIOTMYECKUX IPOLECCOB U SIBICHUM,
JUTS IPUHATHS MIPAKTHYECKUX PELICHUH B IIOBCEIHEBHON )XKU3HU

Cc 1enplo oOecrieyeHHs O€30MaCHOCTH CBOEr0 3J0pOBbS U
3I0POBBSI OKPYXAIOIIUX JIFOJAEH, COONIIOACHHS 310pOBOrO o0pasa
YKU3HU, HOPM I'PaMOTHOT'O IOBEJICHUS B OKPYXKAIOILEel MPUPOAHOM
cpezie; MOHMMaHUE HEOOXOJMMOCTH HCIOIb30BAHUS JOCTHKCHUN
COBPEMEHHOM OHOJIOTUM M OMOTEXHOJOTMH Ul palMOHAIbHOIO
MIPUPOJIOTIOITH30BAHHUS.

I1P6 10. CdopMHUpOBaHHOCTH YMEHMH CO34aBaTh COOCTBEHHBIE
IIMCbMEHHBIE M YCTHbIE COOOLIEHHMS Ha OCHOBE OHOJIOIrMYECKOM
uHpOpMAallUM M3  HECKOJbKUX  HCTOYHHUKOB,  I'PAMOTHO
MCIIOJIb30BaTh NOHATUHHBIN anmnapar OMoJ0ruu

OK 04. DddexTrBHO

B3alMOJICCTBOBATE
" paboTtath B
KOJIJICKTHBE 17§
KOMaHJ1e

JIMYHOCTHBIE pe3yibTaTbl HOOJIDKHBI OTpPAXKAaTb B YaCTH:

LHEHHOCTH HAYYHOTO TIO3HAHWS: OCO3HAHHE LEHHOCTH
HAay4yHOM  JEATENbHOCTH, TOTOBHOCTH  OCYILECTBJIATH
MPOEKTHYIO " HCCIIEIOBATENBCKYIO JIeATCILHOCTh
VHJMBUAYAIBHO U B TPYIIIIE.

MertanpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:
OsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) coBMeCTHAs e TENIbHOCTb:

- MOHMMATh M HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOU U
WH/IMBUYaJIbHOU PaOOTHI;

- OpUHUMATh  IEIH  COBMECTHOW  JIEATENbHOCTH,
OPraHU30BBIBATH M KOOPJAMHUPOBATH JCHCTBUS

ITP6 5. IlpuoOpeTeHue ombiTa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOT'O MO3HaHUs, UCTOJIb3YEMbIX B OMOJIOTUU: HAONIOIEHUS U
OIMCAHMSA )KUBBIX CUCTEM, IIPOLIECCOB U SIBJIECHUW; OpraHu3aluu U
IpOBEACHUS  OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIIBUKCHUS
TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXKIY MCCIEAYEMBbIMHU
BEJIMYMHAMH, OOBSICHEHHUS  IOJYYEHHBIX  pe3ylbTaToB MU
GbopMynUpOBaHUS BBIBOJIOB C  HUCIOJIB30BAaHHUEM  HAYYHBIX
MTOHATUM, TEOPUI U 3aKOHOB




M0 e¢ JOCTIDKEHUIO: COCTaBIATh IUIaH  JIEWCTBHIA,
pacupenensiaTb PpojJd € YYETOM MHEHHUU YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM PaOOTHI

OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu

cpenpl,
pecypcocOepekeHn
10, MIPUMEHSATD
3HAHUS

00 W3MEHEHUHU
KJIMMATa, MPUHLIUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,

3P PeKTHBHO
efcTBOBAThH

B YpE3BBIYANHBIX
CUTYaIUAX

JInyHoCTHBIE pe3ynapTaTbl JOJDKHBI OTPAXaTb B YACTH:
9KOJIOTUYECKOTO  BOCIUTAHMSA: -  Cc(HOPMUPOBAHHOCTb
HKOJIOTUYECKOHN KYJIbTYpbl, IOHUMAHUE BIMSIHUSA COLUAIBHO-
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IIPUPOIHOM

U COIMAJIBHON Cpelbl, OCO3HAHHE III00AJBHOTO XapakTepa
9KOJIOTUYECKUX MPOoOdIIeM;

- IUIAHMPOBAaHUWE U  OCYLICCTBICHUE  JICUCTBUM B
OKpYXKaloIllel cpelle Ha OCHOBE 3HAaHMs LIEJEH yCTOMYNBOIO
pa3BUTHUS YEJIOBEYECTBA;

- AaKTUBHOE HENpUATHE JEHCTBUM,
OKpYKaroIlleH cpese;

- YMEHHE IIPOrHO3UPOBATh HeOJaronpusTHoIe
DKOJIOTUYECKHE MOCIEACTBUS NPEAIPUHUMAEMBIX JIEHCTBHM,
IIpeI0TBpallaTh UX;

- pacliupeHue  OmbITa
HaIpPaBJIEHHOCTH.
MeranpeameTHble pe3yabTaThl TOJKHBI OTPaXKaTh:
OBnanenue YHHUBEPCAIbHBIMU KOMMYHHUKaTUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas IeITEIbHOCTD:

- IOHMMaThb M MHCIOJB30BaTh IPEUMYIIECTBA KOMAaHJIHOMN
U MHIUBU1YaJIbHON pabOThI;

INPpUHOCAIIUX BPCA

IEATCILHOCTH  DKOJIOTHYSCKOM

- HpI/IHI/IMaTB e COBMCCTHOI\/'I ACATCIBbHOCTH,
OpraHu30BbIBaTh u KOOPAUHUPOBATH JeHUCTBUS
M0 ee JOCTIDKEHWIO: COCTaBIATh IUIaH  JIEWCTBHIA,
pacrpenensaTb poOJM € YyYETOM MHEHUW YYaCTHUKOB

00CyXJaTh pe3ybTaThl COBMECTHOM paboThI

I1PG 5. [IpuobOpereHue omnbiTa TPUMEHEHUSI OCHOBHBIX METOJIOB
HAyYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTUN: HAOIIOICHUS

Y ONMCAHUS JKUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUH; OpraHu3aluu
U TpPOBEACHUS OHOJOTUYECKOTO HKCIEPUMEHTA, BBIIBUKCHUS
TUIOTE3, BBISIBJIICHUS 3aBUCHUMOCTH MEXAY HCCIEAyeMbIMU
BEJIMYMHAMU, OOBSICHEHHS MTOJIYY€HHBIX PE3yJIbTaTOB

U (GOPMYyITUPOBAHUS BBHIBOJIOB C HCIOJIB30BAHUEM HAYYHBIX
MOHSTHI, TECOPUI U 3aKOHOB.

ITP6 6. ChopMHUPOBAHHOCTH YMEHHS BBIICIATH CYIIICCTBCHHBIC
NpPU3HAKA  BHUPYCOB, KIETOK TMPOKAPHOT U  DYKApHOT;
O/JIHOKJICTOYHBIX W  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreoIeHO30B U IKOCHCTEM; OCOOEHHOCTH MPOLIECCOB OOMEHa
BEIIECTB W TIPEBpAICHUS HHEPrUM B KIETKE, (POTOCHUHTE3A,
IUIACTUYECKOTO U DHEPreTHUYECKOr0 OOMEHa, XEeMOCHHTE3a,
MHUTO3a, MEHO03a, OIUIOJOTBOPEHHUS, Pa3BUTHS M Pa3MHOKEHUS,
WHAUBUAYAILHOTO Pa3BUTHS OpraHn3Ma (OHTOTeHe3a), 00pbObI

3a CYIIECTBOBAHME, €CTECTBEHHOTO OTOOpa, BUI000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OpPTraHU3MOB K cpele OOUTaHUSs, BIUSHUS
KOMITOHEHTOB 9KOCHCTEM, AHTPOTIOTEHHBIX U3MEHEHU N
B 9KOCHUCTEMAX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPAILEHUE SHEPTUU B Ouochepe.

I[TP6 7. CdopMupoBaHHOCTh YMEHHUS TPHUMEHATH IOJy4YEeHHBIE
3HaHUS 1711 OOBSICHEHHS OMOJIOTHYECKUX TMPOIECCOB M SBJICHHM,
JUIS. TPUHATHUSL MPAKTUUYECKUX PEIICHU B MOBCEIHEBHOM KU3HU
C uenblo obecriedyeHHs O€30MaCHOCTH CBOErO 370POBbS U
3JI0POBBsI OKPY)KAIOIIUX IO, COOMIOeHHS 310pOBOTO 00pa3a
KW3HU, HOPM T'PaMOTHOT'O TTOBEJCHUS B OKPYKAIOIIEH MPUPOTHON
cpele; MTOHMMaHUEe HEOOXOIUMOCTH HCIIOJIb30BAHUS TOCTHKEHUIN
COBPEMEHHON OWOJIOTHH U OMOTEXHOJIOTHH JUIsl PariOHAIBHOTO
MPUPOIONOIB30BAHMS




2. CTpyKTypa M coJep:kaHue 00111e00pa30BaATeIbHON JUCHUILIHHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bun yueOHo# padoThI O0bem B yacax
O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIIIMHBI 55

B T.4.

TEOPETUYECKUE 3aHATUSA 30
MPAKTUYECKUE 3aHATUSL 21
J1ab0paTOPHBIE 3aHIATHS 4
OcHoOBHOe coiep:KaHue 42
IIpogeccuonanbHO OpEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHne 11
NMPUKJIAJTHOT0 MO1YJIA)

IIpomexyTounas arrecrauus (quddepeHIIMPOBAHHbBIN 3a4eT) 2
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2.2. TemaTu4eCcKMid IJIAH M COIEPKAHUE TUCIIUTIIMHBI

HaumenoBanue Copepxxanue y4eOHOro MaTepuaJia, 1a00paTopHble H NPaKTHYECKHe 3aHATHSA, O0bem | Dopmupyembie
pa3/iesioB M TeM NMPUKJIATHONH MOAYJIb (IPH HAJIWYNH) 4acoB | KOMIIETeHUHH
1 2 3 4
OcHoBHoOe coJepkaHue
Pasznes 1. buoJsiorusi kak Hayka. ZKuBble cMCTEeMbI M MX OPTraHU3alus 2
Tema 1.1. Copepxanne yaeOHOro MaTepuana 2
buonorus B cucreme | buonorus — Hayka o *%uBoii mpupoae. CBsi3u OHOJIOTHH ¢ 0OIIECTBEHHBIMHU, TEXHHYECKUMH U
HayK. OOmias | ApyrumMu ecTeCTBEHHBIMH HayKamu, Guiiocouei, peiuruei, STUKOM, SCTETUKON U MPABOM.
XapaKTEepUCTHUKA Ponp Ouonorun B (QOpPMHUPOBAHUM COBPEMEHHOW Hay4yHOM KapTuHbI Mupa. Cucrema
HKUZHU OMOJIOTUYECKHX HayK.
Metoabl MO3HAaHUS >KUBOM NMpUpPoabl (HAOIIOACHUE, 3KCIIEPUMEHT, OIMCAaHUE, U3MEPEHUE, OK-02
KIaccu(uKanus, MOICITMPOBAHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX).
JKuBble cucteMsl (6MOCHCTEMBI) KaK MIpeaAMeT u3ydeHus ononorun. OTanyuue >KUBbIX CUCTEM
OT HeopraHuueckoi npupojsl. CBoiicTBa OMOCUCTEM U UX pa3zHOooOpasue.
YpoBHU OpraHu3aIuu ouocucrem: MOJICKYJISIPHO-TEHETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIN,  MOMYJISIUOHHO-BUIOBOW,  OKOCHUCTEMHBIH  (OMOTE€OICHOTHUYECKUIN),
o6uocdepHblit
Pazngen 2 XuMuuecKuii cOCTaB U CTPOEHHE KIETKH 8
Tema 2.1. Conepxanue yueOHOro MaTepuasa 2
Xumuaeckudl  cocras | [IpakTnyeckast pagora Ne 1.
KIeTKkH.  Boga  u | Buonormueckass poib MHHEPATBHBIX BEHIECTB B OOECTICUYEHHH >KU3HEICSTEIHHOCTH
MUHEpaJIbHbIE OpPraHU3MOB, MIPOSBIICHUS AMcOaTaHCa MUHEPATIbHBIX 3JIEMEHTOB.
BELIECTBA XUMUYECKUN COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MAKpPOIJIEMEHTHI, MUKPOIJIEMEHTHI.
Bonga m muHepanpHble BemiecTBa. @YHKIIMM BOJABI U MUHEPAJIbHBIX BEIIECTB B KIETKE.
ITonep)kaHue OCMOTHYECKOro OajlaHca
Tema 2.2. Copnepxanue yueOHOro MaTepuasa 2
buonornueckn benku. CoctaB u crpoeHue 6eIK0B. AMUHOKUCIOTH — MOHOMEpHI OenkoB. HezameHumbie 1
BaXKHBIE XUMHUYECKUE | 3aMEHUMbIE AMUHOKHCIOTBL. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpbl OEIKOBOMN
COETMHEHUS MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETHUHAS M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonormueckue ¢yHkuuu OenkoB. DepMeHTH — OHOIOTHYECKHE
karanu3atopel. CtpoeHue (epMeHTa: aKTHBHBIM LEHTpP, CyOCTpaTHas CHEHU(PUYHOCTD.
KodepmenTtsl. Buramunsl. OTinuns pepMEeHTOB OT HEOPraHUYECKUX KaTaau3aTopOB. OK-01, OK-02,
VYrieBonpl: MOHOCaxapuabl (TJIFOKO3a, pu003a M JIe30KCHprO03a), aucaxapuapl (caxaposa, OK-04
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JIaKTO3a) W ToJIMcaxapuabl (Kpaxmai, TIUKOTeH, IeJUIi0io3a). buomornueckune GyHKIUH
yrneBosoB. Jlumuasl:  Tpurimmuepuns, Gocomunuasl, crepounsl. ['mapoduisHO-
ruapodobHbie cBoiicTBa. buonormueckue ¢GyHKuMu gunuaoB. CpaBHEHHE YIIIEBOOB,
OEIKOB W JUMNHJIOB KaK MCTOYHHMKOB sHepruu. Hyknemnoseie kucnotsl: JIHK u PHK.
Hyxneotuapl — MoHOMEpBI HYKJIEMHOBBIX KUCIOT. Ctpoenne u ¢ynkiuu JTHK. Ctpoenue u
¢ynkuun PHK. AT®: ctpoenne u GyHKIUH.

Tema 2.3.

CrtpyKTypHO-
(hyHKIMOHATIbHAS
OpraHu3aIMsl KIETOK

Copep:xanue yueOHOro MaTrepuana

[uTonorus — Hayka o kierke. Kiierounast Teopusi — npuMep B3auMOJICHCTBHS UeH U (PaKToB
B Hay4YHOM ITIO3HAHUU. METObI U3y4eHUs KICTKU.

Knerka kak menoctHast kuBas cucrema. OOmue MpU3HAKK KJIETOK: 3aMKHYTas HapyKHas
MeMmOpaHna, monekynsl JJHK kak renernueckuil anmnapar, cucteMa CUHTe3a Oeka.

Tunsl  kaeTok: dSykapuoTHueckas U npokapuorhyeckas. (OCOOEHHOCTH CTPOEHHUS
npokapuoTuueckon kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapuUOTHYECKOMH
KJIeTKU. OCHOBHBIE OTJIMYHUS PACTUTENBHOM, )KMBOTHOU U rpubHON KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KJIETOK — KJIETOYHAas CTeHKa, IJIMKOKaluKc, ux ¢(yHkuuu. I[lnasmaruyeckas
MeMOpaHa, €¢ CBOMCTBA M (PYHKIIHH.

Mutonnasma u ee opraHouabl. OgHomemOpaHHble opranoujsl kiaetku: OIIC, ammapar
l'onpmxu, ymus3ocoMmsbl. [1oayaBTOHOMHBIE OpPraHOWIBI KJIETKHA: MHUTOXOHJPHUH, IUIACTHIIBIL.
[Tpoucxoxxaenne MUTOXOHApUN M TwacTul. Buasl mimactun. HememOpaHHbBIE OpraHoubl
KJIETKA: pUOOCOMBI, KJIETOYHBIA LEHTpP, UEHTPUOJIH, PECHUYKU, KIYTHKU. DYHKIHMH
OpraHOMIOB KJIETKU. BKiltoueHus.

Anpo — perynsropHbslii eHTp kieTku. CTpoeHue sijapa: siiepHas 000J04yKa, KapHoIuiazMma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI. TpPaHCIIOPT BELIECTB B KIIETKE

JlabopaTopHnas padora Ne 1.
CtpoeHune pacTUTENbHOM, )KUBOTHON, TPHOHOMN KIIETKH.

Pazgea 3. ZKKuzHenearebHOCTh KJIETKH

Tema 3.1.
O0MeH BEIIECTB
u MpeBpaIleHIe

OHEPTHUH B KIICTKC

Copep:xaHne yueOHOT0 MaTepuana

OOMeH BeliecTB, WK MeTa00IN3M. ACCUMHIIALUS (IIJJACTUYECKUNA OOMEH) U TUCCUMMIIALINS
(oHepreTuyeckuii 0OMEeH) — JIB€ CTOPOHBI €IMHOro mpolecca MeTabonuzMa. Ponb 3akoHOB
COXpaHEHHUs BellecTBa W PHEPrMM B NMOHMMaHUU MeTalonn3ma. Tumbsl oOMeHa BElEeCTB:
aBTOTpOoGHBIA U TerepoTpodHbiifl. Poiab depMeHTOB B OOMEHE BELIECTB W INPEBPAIICHUU
sHepruu B kieTke. PorocunHre3. CBeroBas M TemHOBas (a3pl (orocuHreza. Peaxmuu
¢dorocuntesa. dpdexkTuBHOCTH PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS )KU3HU Ha 3emIle.
Bnusinue ycnoBuii cpeapl Ha (OTOCHHTE3 M CIIOCOOBI MOBBILIEHHS! €0 MPOAYKTUBHOCTH Y
KYyJIbTYpHBIX pacTeHHH. XeMOCHHTe3. XEeMOCHHTEe3Upylooumue OakTepuu. 3HaYCHHE

OK-01, OK-02,
OK-04
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XEMOCHHTE3a JIJIs )KU3HU Ha 3eMuie.

DHepreTuveckrii 0OMEH B KIIeTKe. PacierieHne BemecTs, BbIACICHNE U aKKYMYJIUPOBAHUE
SHEPIUU B KIIETKE. DTalbl 3HEPreTHYeCKoro ooOMeHa. [ nmkonu3. BpokeHue u ero BHIBL
Kucnopoanoe okucnenue, win kietoyHoe asixanue. OxucnurensHoe (pocdopunupoBanue.
D} hEeKTUBHOCTH YHEPTETHIECKOTO OOMEHA.

Tema 3.2.
Buocunres Oenka

Conepikanue y4eOHOro MaTepuaia

Peaknun wMarpuuHoro cuHrte3a. ['enermueckas wuHbpopmanus u JHK. Peanuzanus
TeHEeTHYECKO nH(pOpMaIuu B KIeTKe. | eHeTHYeCKuid KO M ero CBOMCTBA. TpaHCKpUIIUS —
MarpuuHblii cuHTe3 PHK. Tpancnmsaumss — OwocuHTe3 Oenka. ITambl  TPaHCISIUH.
KopaupoBanue amuHokucnot. Posis pubocom B 6GuocunTese Oenka

IIpakTnueckas padora Ne 2. Pemenue 3a1a4y Ha cuHTe3 Oelika.

Tema 3.3.
Bupycsl

Coneprxkanue yueOHOro Marepuania

Heknetounsie dhopmbl xku3Hu — Bupychl. Mctopust otkpeitus BupycoB (/1. W. IBaHOBCKUiA).
OcCoOEeHHOCTH CTPOCHHS | KU3HEHHOTO IUKJIa BUpYcoB. bakreprodaru. bonesnu pacrenui,
KUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmmynoaeduura yenoseka (BUY)
— Bo30ymutens CI1M/]a. [IpodunakTuka pacnpocTpaHeHNs BUPYCHBIX 3a00J1€BaHUI

Paznen 4. Pa3zMHO:KEeHHME U HHAUBUAYAJIBbHOC Pa3BUTHEC OPTaHU3MOB

Tema 4.1.
JKu3nenHsI KT
KJIETKHA

Coneprxkanne yaeOHOro Marepuasia

Knerounslii 1WKI, WM KU3HEHHBIM LUK KieTku. MHTepdaza m muto3. Ilpomecchl,
nporekaromue B uHTepdase. Perunkanus — peakuust matpuunoro cunreza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuOTHUI. JIUIITOUIHBIN U TaIUIOUAHBIA XPOMOCOMHBIE
Habopbl. XpomaTtuibl. lluToNormyeckue OCHOBHI Pa3MHOXKEHUS W HWHIUBUIYATBHOTO
pazButusi opranu3sMoB. [lenenwe kierkm — wMuro3. Cragum wmwurosa. IIpoueccsl,
MPOUCXOASUIME HA PAa3HbIX CTaAUSAX MHUTO3a. DBHOJOrMYecKUi CMBICT  MHUTO3A.
[TporpamMmmupyemas rubenb KJIETKH — allonTo3.

Tema 4.2.
@DopMBI pa3MHOKEHUS
OpPTraHHU3MOB

Coneprxkanne y4eOHOro MaTtepuasia

®opMBbI pPa3MHOKEHUSI OPraHU3MOB: Oecroyioe U MojIoBoe. Buapl 6ecronaoro pa3MHOKEHHUS:
JIeNICHUE HAJBOE M TIOUKOBAHKE OJTHO M MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHNE, BETETATHBHOE
pa3MmHo)keHue. IcKycCcTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €T0 3HAYEHUE JIJIs1 CEIEKIINH.
[TonoBoe pazMHOXeHHUE, €ro OTAuYHus oT Oecmosoro. Meio3. Ctaguu meiiosa. [Iporeccsr,
npoucxodsuie Ha cragusx wmenos3a. [loBemeHue xpomocoM B Mmeiio3e. Kpoccunrosep.
buonoruueckuii cMbIci U 3HaUeHHE Melo3a. ['TameTorenes — mpouecc o0pa3oBaHUsI TOJIOBBIX
KIJIETOK y )KUBOTHBIX. [10/IOBBIE Kene3bl: CEMEHHUKH U SUuHUKUA. OOpa3oBaHue U Pa3BUTHE
MOJIOBBIX KJIETOK — TaMmeT (CIepMaTo30Wj, SHIEKIeTKa) — CIepMaToreHe3 W OOTCHE3.
Oco0eHHOCTH CTPOEHUS SIMIIEKIETOK U ciepmaTo3ouoB. Omnogorsopenue. [laprenorenes

OK-01, OK-02,
OK-04
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Tema 4.3.
NuauBunyansHoe
pa3BUTHE OPraHU3MOB

Coneprxanue yaeOHOTo MaTeprasa

IpakTuuyeckas padora Ne 3. MudpexkunonHnele 3a00JeBaHUS W DMUAEMHUU B HUCTOPUHU
yeoBeuecTBa. BakunHanums kak npopuiakTHKa NHGEKIHOHHBIX 3a00JIeBaHUI.
WupuBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOpPHOHANIBHOE pa3BUTHE (IMOpHOreHes3). JTamnbl
SMOPUOHAIIBHOTO PAa3BUTUSl y TO3BOHOYHBIX JKMBOTHBIX: JpPOOJICHHE, TacTpYJILus,
opranorene3. IlocTamOpuoHanbHOe paszBuTHE. THIBI MOCTIMOPHUOHAIBHOTO PA3BUTHS:
npsiMoe, HempsiMoe (JTMYMHOYHOE). BrusiHuMe cpeapl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Pa3nen 5. HacieacTBeHHOCTh M H3MEHYHBOCTH OPraHN3MOB

(e}

Tema 5.1.
3aKOHOMEPHOCTH
HACJICIOBAHM

Conepkanue y4eOHOro MaTepuaia

IIpakTuueckass padora Ne 4. Pemenue 3amau Ha omnpenesieHHE BEPOSTHOCTU
BO3HUKHOBCHHUA HACJICACTBCHHBLIX IIPHU3HAKOB IIpAM MOHO-, 1U-, HOJII/IFI/I6pI/II[HOM u
AHATM3HUPYIOIIEM CKPEUIMBAHUH, COCTABICHUE TCHOTUITMUECKUX CXEM CKpPEIUBAHUSI.
Hpe[{MeT Hn 3aJa4d I'CHCTHUKU. Poms OUTOJIOTHUHN U 3M6pI/IOJIOFI/II/I B CTAaHOBJICHHH I'CHCTUKHM.
Bknan poccuiickux M 3apyOeXHBIX YYEHBIX B Pa3BUTHE T€HETUKU. MeETOIbl TCHETHKH
(ruOpUIOIIOTHYECKUN, UTOTCHETHYECKUH, MOJEKYIsipHO-TeHeTH4ecknuid). OCHOBHBIE
TeHETUYECKUE MOHATH. | eHeTHuecKkass CUMBOJIMKA, HCIOIb3yeMasi B CXeMaX CKpEIIMBaHUH.
3aKOHOMEpPHOCTH  HACJIEIOBAHUS  NPU3HAKOB,  yCTaHOBJIeHHble [.  Menzenewm.
MoHorubpuiHoe CcKpeluBaHue. 3aKOH €IWHO0Opa3usi THOPUAOB IEPBOTO IMOKOJCHMS.
[IpaBuno momMuHUpOBaHUS. 3aKOH paCHICTUICHHUS TPU3HAKOB. [ MIIOTE3a YHCTOTHI TaMer.
[TomHOE M HemonHOoe JOMUHUpOBaHME. J[urnbpuaHoe ckpeluBaHue. 3aKOH HE3aBHCHUMOTO
HaCJICOAOBaHHA IIPHU3HAKOB. ]_II/ITOFGHGTI/I‘IGCKI/IC OCHOBBI )II/IFI/I6pI/I)IHOFO CKpCUIMBaHMA.
Ananuzupyloniee ckpeliuBaHue. lcnoip30oBaHHWE aHATU3UPYIOIIETO CKPEIIMBAHUS IS
oTpeziesIeHUs] TeHOTHIIa 0COOU

OK-01, OK-02,
OK-04

Tema 5.2.
CuemieHHoe
HacJeI0BaHUE
MIPU3HAKOB

Copep:xaHne yueOHOT0 MaTepuana

INpakTnyeckas padora Ne 5. Pemenune 3amau Ha onpeneieHHe BepOSTHOCTH
BO3HHKHOBEHUS HACJICACTBEHHBIX MPU3HAKOB MPHU CIIETUICHHOM HAacJIe0BaHUH, COCTABICHHUE
TFCHOTUITMYCCKUX CXEM CKPCIIMBaHMs.

CuemieHHOe HacnefoBaHue npu3HakoB. Pabora T. Moprana 1o CUEIIICHHOMY
HACJIeJIOBaHUIO TeHOB. HapymieHwe creluleHHss TeHOB B pe3yibTaTe KpPOCCHHIOBEpa.
XpoMOCOMHAst TEOpUSI HACIIEICTBEHHOCTH. | eHEeTHUECKHEe KapThl.

['enernka monma. XpoOMOCOMHOE OIpE/ICNICHHE MOJa. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBEL.
['omorameTHbIe W reTeporaMeTHbIe OpraHu3Mbl. HaciienoBaHne NmpU3HAKOB, CIEMJICHHBIX C
TIOJIOM.

Tema 5.3.

Copep:xanne yueOHOTo MaTepuana

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH
NU3MCHUYUBOCTU

N3MeHunBOCTb. Bubl H3MEHUYMBOCTH: HEHACIIEICTBEHHAs U HACIEACTBEHHasA. Poib cpenbl B
HEHACJICICTBEHHON HM3MEHYMBOCTH. XapaKTePUCTHUKA MOAM(PUKALMOHHOM H3MEHYHMBOCTH.
BapuanuoHHsbIi psn ¥ BapuanvoHHas kpusas. Hopma peakiuu npusHaka. KoandecTBeHHbIE
M KayeCTBEHHbIE TMPHU3HAKM M HX HopMma peakuud. CBoiicTBa MOJU(PHUKAIIMOHHON
U3MEHUYUBOCTH.

HacnencrBenHas, wiM TEHOTHNUYECKas W3MEHYMBOCTh. KomMOWHATHBHAs W3MEHYHBOCTb.
Meiio3 u MONIOBOM mpolecc — OCHOBAa KOMOWHATHMBHOM H3MEHYMBOCTH. MyTanmoHHas
n3MeH4YnBOCTh. Kiaccudukamust Myranuii: TeHHbIE, XpOMOCOMHBIE, TeéHOMHBIe. YacTtoTra u
OpUYMHBL  MyTauuid. MytareHHble  (akTopbl. 3akOH TOMOJIOTMYECKHMX pPsIOB B
HacneacTBeHHoN n3Menunsoctu H.M. Basunosa

Tema 5.4.
T'eneTuka uenoBeka

Copep:xanue yueOHOro MaTepuana

IIpakTnueckas padora Ne 6. CocraBieHe U aHAINU3 POJIOCIOBHBIX YEJIOBEKA.

I'enetuka uenoBeka. Kapuorun uyenoBexka. OCHOBHBbIE METOIbl TE€HETHKM 4YEJIOBEKa:
TFEeHEAIOTUYECKUM, OJNU3HEIOBBIA, ITUTOTEHETUYECKUNM, OMOXUMUYECKUM, MOJIEKYISPHO-
reHeTudyeckuid. COBpPEMEHHOE OIpEAENICHHE T'€HOTHUIIA: MOJTHOT€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUNHUPOBaHKE, B TOM uuciie ¢ nomoursto [11{P-ananu3a. Hacnencreenusie 3a00aeBaHus
YeloBeKa: TeHHble O0Je3HH, OONEe3HW C HACIeACTBEHHOW MPeApacroiioKeHHOCTHIO,
XpoMocoMHBIe 0o0sie3Hu. ComaTH4ecKue W reHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHIMnIBl  310pOBOTO  00paza JKU3HHM, JAMArHOCTUKHM, TNPOPHIAKTUKA U JICUYCHHS
TEHETUYECKUX  OoJe3Hel.  MeauKOo-TeHEeTHYeCKOe  KOHCYJIbTUpPOBAaHWE.  3HAUYCHHE
MEIUIIMHCKOW TEHETUKH B TMPENOTBPALICHUH W JIEYCHUHM TEHETHYECKHX 3a00JIeBaHMiA
YeJIOBEKa.

Pa3znes 6. DBoaronuon

Has1 OHoJIOrus

(o3}

Tema 6.1.
OBOIIOIIMOHHAS
TEOpUS M €€ MEeCTO B
OHoJI0run

Coneprxkanne y4eOHOro MaTtepuasia

IIpennocsliku BO3HMKHOBEHMS SBOJIFOLIMOHHON TEOPUH. DBOJIOLMOHHASA TEOPUS U €€ MECTO
B Ouonoruu. BiusHHE >BONIOIMOHHON TEOpUM Ha pPa3BUTUE OWUOJOTMM U JIPYTHX HayK.
CunerenbcTBa 3Bomonuu. [laneonronornueckne: nocie 0BaTeIbHOCTD MOSBICHUS BUIOB B
MaJI€OHTOJIOTUYECKONW JIETONHUCH, Nepexo/Hble Gopmbl. buoreorpaduueckue: cXoaCTBO H
paznuune ¢ayH U GJIOp MaTEPUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U PA3TUUUs
SMOpPUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIE, pPYIAMMEHTApHBIE OpraHbl, AaTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE:
CXOACTBO MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTeH Yy Bcex
KUBBIX OPIraHU3MOB.

OpomtonmonHas Tteopuss Y. Jlapeuna. Ilpenmochblikd BO3HUKHOBEHHUS JapBHHU3MA.
JIBIDKyIIIMe CHJIBl HBOJIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOKEHUE TIpU

OK-01, OK-02,
OK-04
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OTPaHUYECHHOCTH PECYPCOB, HEOINpenelNéHHash M3MEHYHMBOCTh, OOphOa 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxkposBonronus

Copep:xanue yueOGHOro MaTepuana

Cunrernueckas Teopust 3Bosonuu (CTD) u e€ OCHOBHBIE MONOXKEHUS. MUKPOIBOIIOLHUS.
[Tomynsauus Kak equHUIA BUJIA U DBOIIOLUH.

JBwxynme cuibl ((pakTopbl) 3BOJIONMM BHAOB B Npupoae. MyTalMOHHBIA TNPOLECC U
KOMOMHATHBHAs M3MEHUYMBOCThb. IlomynsnuoHHble BONHBI W Jpeld reHoB. M3omsauus u
murpanusa. EctecTtBeHHbIi oTOOp — HampaBistomuid  (akrop sBomoruu.  Dopmbl
€CTECTBEHHOro 0TOopa. IIpucrnoco6ieHHOCTh OpraHU3MOB Kak pe3ylbTaT SBOJIIOLUU.
[Tpumepsl mpHCTIOCOONIEHHH y OpraHu3MoB. ApoMopdo3bl W HAUOATanTaluu. Bux u
BugooOpa3osanue. Kpurepuu Buga. OcHoBHbIE (GOpMBI BU000pa30BaHus: reorpapuieckoe,
9KOJIOTHUYECKOE

Tema 6.3.
Makpo3Bosronus

Copep:xanue yueOHOro MaTepuana

MakposBomtoniusa. Dopmbl  3BoONMKM:  puUsIeTUYECKAs, UBEPreHTHAs, KOHBEPrEeHTHas,
napajuiensHas. HeoOpaTuMocTh SBONIOIHH

IIpakTnueckas padora Ne 7.
Omnwucanue NpUCIIOCOOICHHOCTH OPTaHU3Ma M €€ OTHOCUTEIILHOTO XapaKTepa.

Pa3jnen 7. Bo3HuKHOBeHNE W pa3BUTHE )KU3HH Ha 3emJie

Tema 7.1.
3apoxaeHue u
pa3BHUTHE KU3HU

Coneprxkanne y4eOHOro MaTtepuasia

JloHay4yHbI€ NPEICTABICHUS O 3apOXACHUU XU3HU. HaydyHble rumore3bl BO3HUKHOBEHMS
KU3HU Ha 3emJie: aduoreHe3 M MaHcnepMusa. XuMUYecKasi 3BOIOIUsA. AOMOTeHHbIN CUHTE3
OPraHMYECKHUX BEUIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE TOATBEPKICHHE
XUMHUYecKoN 3Boitonuu. HaganbHble sTanbl Ouosnorudeckoi spomtonuu. ['mmoreza PHK-
mupa. dopMupoBaHre MeMOpaHHBIX CTPYKTYp W BO3HMKHOBEHHE INPOTOKJIETKH. [lepBbie
KJIETKHU U UX 3BOIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3BuTne xu3Hu Ha 3emiie no spaM u nepuojam. Karapxeil. Apxeickas U NpoTepo30HcKast
opbl. [laneosoiickast spa W e€ mNepuojbl: KeMOpPUNCKUN, OPAOBUKCKHUH, CUIYpPHICKUH,
JIEBOHCKH, KAMEHHOYTOJIbHBIN, NIEPMCKHU. Me3030i1cKas opa U €€ NEepUobl: TPUACOBBIM,
IOpCcKuii, MenoBou. KaitHo3oMckass 3pa M €€ Nepuojbl: MajJeOreHOBBIN, HEOTCHOBBIN,
AHTPOIIOI€HOBBIM.

N

Tema 7.2.
OCHOBHEIE CcTaauu
SBOJIIOLIUHN YEJIOBEKA

Conepkannie yaeOHOro MaTepuana

OcCHOBHBIE CTaAMM W BETBU HBOJIIOLMU 4YEJIOBEKA: aBCTPAJOMUTEKH, UYUeNOBEK yMEIbIi,
UYenosek mpsMoxoasuui, YenoBek HeaHIEepTalbCKuid, YeToBEK pa3yMHbI COBPEMEHHOTO
tumna. Haxonku MCKomaeMbIX OCTAaHKOB, BpeMsl CYIIECTBOBAaHMsI, 00JaCTh paclpOCTpaHEHUS,

OK-01, OK-02,
OK-04
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00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSI.
UYenosedeckne pachkl. OCHOBHBIE OOJIBIINE pachl: €BPOIMEOUIHAS (€Bpa3uiiCKas), HETPO-
aBCTpajoujHasi (dKBaTOpHalibHAsl), MOHIOJIOMAHAA (a3uaTcKo-aMepuKaHcKas). UYepTsl
MPUCIIOCOOJICHHOCTH TPEJICTABUTENCH YEIOBEUECKUX pac K YCIOBHSM CYIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

IIpakTuyeckas padora Ne 8. 1
Bpewmst u mytu paccenenusi yenoBeka mo ruianere» win «lIpucnocobieHHOCTh yenoBeka K
pasHBIM yCJOBUSM cpenbl. BrusHue reorpaduueckoil cpenbl Ha Mopdosioruio  u
(U3HMOIOTHIO YeToBeKa.
Pa3znen 8. Coo01iecTBa M 3KOJIOTHYECKHE CHCTEMbI 4 OK-01, OK-02,
Tema 8.1. IIpodeccuonanbHO OpHEHTHPOBAHHOE co/iep:kaHHe (coAepikaHUe MPHUKJIIATHOIO 2 OK-04, OK-07
Bnusaue MOIYJIs1)
AHTPOTIOTEHHBIX IIpakTuyeckas padora Ne 9.
(bakTopoB Ha | DKOJOTMYeCKHE acleKThl MPOPECCUOHANBHOMN IeATeIbHOCTH Ha BOJHOM TPAHCIIOPTE.
ouochepy UYenosedecTBo B O6uochepe 3emiu. AHTponoreHHbIe u3MeHeHusl B Ouocdepe. [modansHbIe
skosiornueckue mnpobiembl. CocyliecTBOBaHHE NPUPOALI M ueroBeuecTBa. CoxpaHeHHE
OuopazHoOOpas3nsi KaKk OCHOBa yCTOWMYMBOCTH Ouocdeprl. OcCHOBa palnMOHAIBLHOTO
yIpaBJICHUS MPUPOAHBIMU pecypcaMH M UX HUCHOJb30BaHUE. JlocThkeHHs OMONOTUU H
OXpaHa MPHUPOJIBI
Tewma 8.2. IIpodeccuonanbHO OpHMEHTHPOBAHHOE cojAep:KaHHe (coAep:KaHHe TPHUKJIATHOTO 2
Bnusaue conuanbHO- | MOITYJIst)
HKOJIOTHIECKUX 310poBBE U ero cocTapisionre. PakTOPbI, MOJOKUATEIFHO W OTPHUIIATEIBHO BIUSIONINE HA
(bakTopoB Ha | opraHu3M denoBeka. [IpoOrema TEXHOTEHHBIX BO3JCUCTBUH Ha 370pPOBbE UETOBEKa
37I0pPOBbE YEJIOBEKA (27IeKTpOMarHuTHBIE TIOJISI, OBITOBAas XUMHS, W30BITOYHBIC INIYMBI, pajvanus H T.IL.).
AnanTanus oOpraHM3Ma uejoBeka K (QakTopaM OKpyKaromieil cpenbl. [IpuHIUTIBI
dbopmupoBaHus 310poBhecOeperammero noseaeHms. Ouzndeckas akTHBHOCTh M 37J0POBBE.
buoxumuueckre aceKThl pallMOHATBHOTO TUTAHUS
JlabopaTopnasi pa6ora Ne 2.
MeTtob1 u3MepeHus (akTOpoOB CPebl OOUTAHUS.
Pa3nen 9. Cesiekuusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH 4
Tema 9.1. Coneprxanne y4eOHOr0o MaTepuasa 1 OK-01, OK-02,
Cenexkuusa kak Hayka | Cenekiusi KaKk Hayka M IPOIECcC. 3apOoKJICHHUE CEJCKIMM U JoMecThkanus. Ydenue H. H. OK-04, OK-07

U TIpo1iecc

BaBunioBa 0 meHTpax MHOrooOpasus M IPOUCXOXKJIEHUS KYJIbTYpHBIX pacTeHuid. LleHTpsl
IIPOUCXOXACHNS JOMAIIHUX XUBOTHBIX. CopT, nopona, mrtamMM. COBpEMEHHBIE METO]IbI
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CEJIEKIINH.

MaccoBplii M HMHIUBHIyaJdbHBIH OTOOPHI B CEJIEKIMU DPACTEHUH M JKUBOTHBHIX. OleHKa
JKCTephepa. bim3kopoacTBeHHOE CKpelBaHue — MHOpuAKHT. Yuctasd nuHus. CKpeluBaHue
yucThIX JUHMUA. [ereposuc, mnm TuOpuaHas cuia. HepoacTBeHHOE CKpeUIMBaHHE —
ayropuaunr. OtganéHHas ruOpuansanus u e€ ycnexu. VCKycCTBEHHBIH MyTareHes H

MOJyYCHUE  MOJUIUIONAOB.  JIOCTMKEHHsSI  CENEKIMUM  pPAaCTCHUH,  JKUBOTHBIX U
MUKPOOPraHU3MOB
Tema 9.2. buorexHonorusi kak oTpaciib NPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTallbl CO3JaHUA
OcCHOBBI pekomOunanTtHoi JIHK u TpaHcrennsix opranuzMoB. Kierounas wmxeHepus. Kierounsie
OMOTEXHOJIOTUU KYJIBbTYpBI. MUuKpOKIIOHAIBHOE pa3sMHOXEHHE pacTeHui. Knonuposanue
BBICOKOIIPOJIYKTUBHBIX CEJIbCKOXO3SIMICTBEHHBIX OPraHMW3MOB. DKOJIOTMYECKUE U ITUUYECKUE
npob6aemsl. MO — reHeTHYecKr MOAM(PHUINPOBAHHBIE OPTaHU3MBI
Tema 9.3. IIpodeccnonaibHO OpHEHTHPOBAHHOE COAep:KaHMe (coaepkaHHe MPHUKJIATHOIO
buorexuonornu B | MOYJIA)
KU3HU U npodeccur | OCHOBHBIE HAITPABJICHUS COBPEMEHHON OMOTEXHOJIOTHH B MTPOPECCHOHATBHOM IeITEIbHOCTH
YEJI0BEKa. Meronsl OMOTEXHOJIOTHH. OOBbeKTHI OMOTEXHOJIOTHH. Otuka

OMOTEXHOJOTMYECKMX M TEHETHYEeCKHX »JKclepuMeHToB. [IpaBuna mnoucka M aHamusa
OMOdKOJIOTHYECKONW MH(OPMAIMK M3 PAa3IMYHBIX MCTOYHHKOB (Hay4yHas M y4yeOHO-HaydHas
JIUTEpaTypa, CpeJicTBa MaccoBoil nHpopMmaiuu, cetb IHTEpHET U ipyrue).

IIpakTnyeckas padora Ne 10.

Keiicbl Ha ananmu3 wHGOpPMAalNUKW O HAYYHBIX JOCTIDKEHUSX B 00JacTH TEHETUYECKUX
TEXHOJIOTHH, KJIETOYHON WHXEHEPUH, TTUIIEBBIX OMOTEXHOIOTHH.
3ammMra Kelca: TpPEICTaBI€HHWE pe3yJbTaTOB PEIICHHS KeicoB
MPE3EHTAINEH )

(BBICTYIIEHHE C

Pasznea 10. Pemienue KeiicoB B 00/1aCTH OMOTEXHOJIOT A

Tema 10.1.
Buorexuonoruu B
TTPOMBIIIIJICHHOCTH

IIpo¢eccuonanbHo
MOIYJIs1)

OPHCHTHPOBAHHOC COACPKaAaHUE (couepmaﬂue NPpUKJIAAHOTO

PasButne HpOMBIHIJ'IGHHOfI OHMOTEXHOJIOTHI U €€ MPUMCEHCHUEC B XM3HU YCJIIOBCKA, ITOUCK U
aHaIM3 MHPOPMALMU U3 Pa3IMYHBIX UCTOYHUKOB (Hay4yHas W y4yeOHO-Hay4yHas JUTeparypa,
cpeacTBa MaccoBoil HHGopmanuu, ceTh IHTepHET U apyrue)

OK-01, OK-02,
OK-04, OK-07
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IIpakTnyeckas padora Ne 11.

Kelicpl Ha aHanu3 MHPOPMALUU O Pa3BUTHU IMPOMBIIIICHHON OMOTEXHONOTUH (IO MHUHHU-
rpynmnam).

3ammra Kelca: IpeACTaBlIeHHE pe3yJbTaTOB peIIeHHs KeWCcOB (BBICTYIUICHHE C
MpE3CHTAIINEH ).

IIpoMe:kyTouHasi aTTecTanus - 1 hepeHIMPOBAHHBIN 3a4eT

Bcero:

55
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3. YciaoBus peanu3anuu NporpaMMbl 001e00pa3oBaTe/bHOM I CHUILTHHBI

3.1.

Jnsa

peajmn3anunun IporpamMmabl AUCHUIIJINHbI

NpeayCMOTPEHbI cJieaylolue crelualbHbie MOMeleHus :

KaOuHer XuMuu 1 OMOJIOTHH.

JOJIKHbI

ObIThH

ClIeIIHaJIHfin()BaHHaH Me0eJIb H CHCTEMbI XPaHECHUSA

KoJ-Bo

CTOJ YyYEHUYECKUH (10 Koauuecmay 00yyaouuxcs)

31

Ctyn y4eHUYECKU (no Koauuecmay ooy4arouuxcs)

32

Oruerymuresnb

-

AIWINPF

PenbcoBast cuctema ¢ KJIacCHOM M MHTEPAaKTUBHOM JOCKOH (IIporpaMMHOE
obecrieueHre B KOMIUICKTE)

[

CroJt ¢ SIMKaMu IS XPaHSHUsI/ TYyMOOH (pabouee mecmo npenodasameris)

Kpecno oducnoe (pabouee mecmo npenooasamers)

Jlocka mpoOKkoBast

Cucrema (yCTpOWCTBO) JJIsI 3aTEMHEHHUS OKOH

O 0N |o

Hlkad nas xpaneHus yueOHbIX mocoOuit

R WNR| -

TexHnuyeckue cpeacraa

[HEN

PenbcoBas cuctemMa ¢ KIIaCCHOM M MHTEPAKTHBHOMW JOCKOH (IIPOrpaMMHOE
o0ecrieueHrne B KOMIUICKTE)

DJIEKTPOHHBIE CPEICTBA 00YUeHUsI

DnexTpoHHbIe cpencTBa oOyuenus/MuTepakTuBHbIe MOCOOMS/OHIANH-KYPCHI
(no pazdenam paboueu npocpammsl) CucTemMa JTMCTaHIIMOHHOTO 00YYCHUS
«[lapyey | [Tapyc

I[eMOHCTpaIIHOHHI)Ie y‘leﬁHO-Hal"JIﬂI[HI)Ie nocoous

Moaenu, MynsiKH, anTUIAKaIuA

12

TTocoOust HArISIMTHON DKCIIO3UIIIN

3.2. UupopmanuoHHOe oOecnedyeHre peau3auy NporpaMmmMbl

Kapra o0ecnneyeHHOCTH TUCHMILIMHBI JIUTEPATYPOH

No

T'on
U3JIaHus

HanmeHoBaHNE HCTOYHHMKA

Koa-Bo 3K3.

1.

OcHoBHas1 JIuTEpaTypa

11

Aradonosa, U. b. buonorus : 6a30Bblii ypoBeHsb : yueOHuk / U.
b. AradonoBa, A. A. Kamenckuii, B. . CuBormnazoB. — 2-e
u3M., crep. — Mockaa : [Ipocsemenue, 2025. — 271 ¢. — ISBN
978-5-09-121341-6. — Tekcr: odmekTpoHHbIH / Jlawp
AIIEKTPOHHO-OUOIHOTEHAS cUCTEMa. URL:
https://e.lanbook.com/book/472913 (mara oOparlieHus:
01.09.2025). — Pexxum poctyna: Jyis aBTOPH3. MOJIb30BATEIICH.

2025

OP

1.2

buonorus : 10-if kmacc : 6a30BbIi ypoBeHb : yueOHUK / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. PybuoB [u ap.] ; mon
penakmueir B. B. Ilaceunmka. — 6-¢ m3a., crep. — Mocksa :
[Tpocsemenue, 2024. — 223 c. — ISBN 978-5-09-112164-3. —
Tekct : anexkTpoHHbld / JlaHb : 37€KTpOHHO-OMONIHMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/437336 (nara
obpamenus: 01.09.2025). — Pexum noctyma: 1y aBTOPH3.
MI0JIb30BATENEN.

2025

OP
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https://parus.vsuwt.ru/local/crw/
https://parus.vsuwt.ru/local/crw/
https://e.lanbook.com/book/472913
https://e.lanbook.com/book/437336

2. JlomosHuMTeJbHAs IUTEPATypa

2.1

Aradonosa, U. b. buonorus : 6a30Bblii ypOBEHb : MPAKTUKYM :
yaeOHnoe mocodbue / M. b. Aradonora, B. . CuBornazos. — 2-¢
u3M., crep. — Mocksa : [Ipocsemenue, 2025. — 112 c¢. — ISBN
978-5-09-121342-3. —  Tekcr: onexkTtpoHHslid /  JlaHb

AIIEKTPOHHO-OMOIHOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/472916 (mata obparieHus:
01.09.2025). — PexxuM jgoctyma: it aBTOPH3. MOJIb30BATEIICH.

2025

OP

2.2

buonorus. bazoBeiii u yrinyonennslid ypoBau: 10—11 kmaccsl :
yueOHUK Uil cpeaHero obmiero oopazoBanus / B. H. Speirun [u
ap.] ; mox obmeit pemakmueit B. H. Speiruna. — 2-e wusm.,
nepepad. u gon. — Mocksa : UznatensctBo FOpaiit, 2025. — 380
c. — (O6meo6paszoBarenbublii k). — ISBN 978-5-534-16228-
8. — Texkcr : snextpoHHbIi // OOpa3oBarenbHas Iuiatopma
IOpaiit [caiit]. — URL: https://urait.ru/bcode/568399 (mara
obpamenusi: 19.02.2025).

2025

OP

2.3

buonorust : y4eOHMK ¥  MOPAKTUKYM JUIS  CPEAHETO
npodeccuonanbHoro odpazosanus / B. H. fApeirun [u ap.] ; moxn
penakuueir B. H. Speirmra. — 2-¢ m3g. — Mocksa
UznarenberBo FOpaiit, 2025. — 378 c¢. — (IIpodeccronanbroe
obpaszoBanme). — ISBN 978-5-534-09603-3. — Tekcr
utekTpoHHbIN // Obpa3oBatenbHas iargopma Opait [cait]. —
URL: https://urait.ru/bcode/560725 (mata obpalieHus:
19.02.2025).

2025

OP

2.4

buonorus:  mMeroguueckue  yKazaHus [0  BBIIOJHEHHUIO
OpPAaKTUYECKUX  paboT  cTyneHToB Juig  creu.  26.02.03
CynoBoxeHue; 26.02.05 OKcrutyaranus CYJIOBBIX
HHEPreTUUECKUX yCcTaHOBOK; 26.02.06 DxcrutyaTanusi CyJOBOIO
ANIeKTpoOOOpyIOBaHUS W cpeAcTB  aBTomatukw; 23.02.01
Opranuzanys MEpeBO30K U YIpaBlIe€HUWE Ha TpaHcmopre (1o
Bugam) / Coct. E.B. Suenko. — Camapa: Camapckuit ¢uiman
OI'bOY BO «BI'YBT», 2025. — 1 tekcr/daitn. - Teker
(BU3yanbHBIM) : 2JEKTPOHHBIH. — Pexxum JocTyma: JoKanbHas
ceThb (hunmana.

2025

OP

2.5

buonorus:  MeroaMuyeckue  yKazaHuUs O  BBIINOJHEHHUIO
nabopaTopHbIX  paboTr  ctynmeHtoB s cmem.  26.02.03
CynoBoxeHue; 26.02.05 OKcrutyaranus CYJIOBBIX
HHEPreTUUECKUX YyCcTaHOBOK; 26.02.06 DxcrutyaTanusi CyJOBOIO
ANIEKTpoOOOpyIOBaHUS W cpeAcTB  aBTomatukw; 23.02.01
Opranuzanus TNEepeBO30K U YIpaBleHUWE Ha TpaHcmopre (1o
Bugam) / Coctr. E.B. Sluenko. — Camapa: Camapckuii ¢uiman
OI'bOY BO «BI'YBT», 2025. — 1 tekcr/daitn. - Teker
(BU3yaNbHBIM) : 2JEKTPOHHBIH. — PexxuMm JocTyma: JoKanbHas
ceTh (hunmana.

2025

OP

3. UcTouHMKH npaBa (HOPMATHBHO-TIPABOBAs JIUTepaTypa)* **
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https://e.lanbook.com/book/472916
https://urait.ru/bcode/568399
https://urait.ru/bcode/560725

3.1

®denepanbHbIN TOCYIapCTBEHHBIA 00pa30BaTEeIIbHBIN CTAaHIAPT
cpeaHero (MoHOro) o01Iero oopazoBaHus. Y TBEpKIEH MPHUKA30M
Muno6puayku Poccuu ot 17.05.2012 N 413 (pen. ot 11.12.2020)
"O0 yTBep)KIeHUH (eIepallbHOTO TOCYIaPCTBEHHOTO
00pa30BaTeNbHOr0 CTaHapTa CpeHero ooero oopazoBanus"
(3apeructpupoBano B Muntocte Poccuu 07.06.2012 N 24480) ,
r.Mockaa. - Pexum nocryna:
https://normativ.kontur.ru/document?moduleld=1&documentld=3
87057

2012

OP

3.2

®denepanbHbiii 3ak0H oT 29.12.2012 N 273-D3 (pen. ot
02.07.2021) "O6 obpazoBanuu B Poccuiickoit @eaepanun" (¢ u3M.
U J011., BcTym. B cruty ¢ 13.07.2021). — TekcT : 35eKTpOoHHBIi //
Koncynprantllitoc [caiit]. — URL: http://www.consultant.ru

2012

oP

3.3

[TPUMEPHAS PABOYAS I[TPOTPAMMA
obmeodpazoBarenbHOr qucUIuInHb «BUOJIOT' A » mos
po(ecCHOHATLHBIX 00pa30BaTEeIbLHBIX OpraHU3aIyi (0a30BBIN
ypoBens) / M: UPTIO, 2025. - TekcT: 21eKTpOHHBIH //
®denepalibHbII MHCTUTYT pa3BuTus oOpazoBanus. - URL:

https://firpo.ru/reestr-pop-spo/prp/prp_oc/

2025

OP

4. Poccuiickme ;KypHaJIbl

No

HaumenoBanue ucTouyHuka *

ITepuoauuHOCTH
BBIX0JIA B I'OJl

4.1

W3Bectust Caparosckoro ynusepcurera. Hosast cepusi. Cepus
«Xumust. buonorus. Dxonorus» - URL:
https://e.lanbook.com/journal/3227?category=3863

4.2

MHHOBaIMOHHAasi HayKa - CTaTbd M3 HAY4YHOTO JKypHaja II0
EcrecTBeHHBIE W TOUYHBIE HAyKH, [eXHWKa M TEXHOJOTHH,
MenunuHckre Haykd U OOIIECTBEHHOE 3]IpaBOOXpPaHEHHE,
Cenbckoxo3siiicTBeHHble Hayku, CollMaiabHble HAYKH — YHUTaNTe
OecrulaTHO B 3JeKTpoHHOW  Oubiamoreke  KubepJlenunka.
(cyberleninka.ru)
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https://normativ.kontur.ru/document?moduleId=1&documentId=387057
https://normativ.kontur.ru/document?moduleId=1&documentId=387057
https://cyberleninka.ru/journal/n/innovatsionnaya-nauka?i=1123479
https://cyberleninka.ru/journal/n/innovatsionnaya-nauka?i=1123479
https://cyberleninka.ru/journal/n/innovatsionnaya-nauka?i=1123479
https://cyberleninka.ru/journal/n/innovatsionnaya-nauka?i=1123479
https://cyberleninka.ru/journal/n/innovatsionnaya-nauka?i=1123479
https://cyberleninka.ru/journal/n/innovatsionnaya-nauka?i=1123479

4. KoHTpPOJIb ¥ OlleHKA Pe3yJibTATOB OCBOEHMsI 00111e00pa3oBaTeILHOM

AUCHUIIJINHbBI

O01mas KoMneTreHus

Pa3zgen/Tema

T oeHOYHBIX MePONPUATHH

OK 01. Bsibupars | Temsr 2.1 -2.3, | OOcyxaeHue no Bonpocam JeKIuu
CIIOCOOBI pemenus | 3.1- 3.3, 4.1- | Paspaborka rioccapus
3a1a4 43, 5.1-5.4, | 3alONHCHHE CPABHUTEIbHBIX Ta0IMIL
npogeccuoHaTbHON 6163 7.1- TectupoBanue
NESITETHOCTH DS ' YCTHBIH ompoc
IIPUMCHUTCIILHO K 7.3, 81, 82, Jlukrant Ha MCIIOJIb30BAaHUEC AprymcHTOB,
pa3IUYHBIM KOHTEKCTaM 9.1-9.3, OMOJIOrNYECKON TEPMUHOJIOTUN U CUMBOJIMKH
10.1 WuauBuayanbHas caMOCTOSTENbHAS paboTa
[IpencraBnenue pe3ynbTaToB IPAaKTUYECKUX paboT
KonTtponbHbie paboThI
3amura TBOpUECKuX padoT
3ammTa MHIMBUAYAIBHBIX TIPOCKTOB
Beinonuenue 3aJaHuH IPOMEKYTOUHON
aTTeCTalluu
OK 02. Hcnonb3oBate | Temsr 1.1, 2.1 | OuenuBaeMas JucKyccusi O BOIIPOCAM JIEKIIUU
COBpeMEHHbIE cpeacTBa | -2.3 3.1- 3.3, | Paspaborka MeHTaIBHON KapThl B MUHHU IPYIIIax
IIOUCKaA, aHaM3a | 41.43  51. | BBIIONHCHHE U 3amUTa 1a00paTOpHBIX paboOT
" MHTEPNIPETANH | £ 4 6.1-6.3 [IpencraBnenne pe3ynbTaToOB MPAKTUIECKUX paboT
uHpopManuy, o 1’_7 3 g 1’ [IpencraBneHue ycTHBIX cOOOIIEHUI ¢
nH(POPMAIOHHbIE o "™ | Ipe3eHTalNeN, TOATOTOBICHHBIX I10 IIEPEYHIO
TEXHOJIOTUU s |82, 9193, | yerounuxos, PEKOMEHI0BaHHBIX Iperno/aBaTeaeM
BBITTOJTHCHUS 3amau | 10.1
npodeccnoHanbHOM
TS TeITbHOCTH
OK 04. DOdodextuBno | Temsr 2.1 -2.3, | O6cyxaeHne MO BOIPOCaM JEKIHH
B3auMoJeiictBoBath M | 3.1- 3.3, 4.1- | IIpencrasnenue pe3yabTaToB IPaKTHYECKHX PabOT
paboTaTh B KOJJIEKTUBE 43, 5.1-5.4, |3amura TBOPUECKUX pabot
Y KOMaHJIe 6163 7.1 3ammuTa MTHINBUAYAIBHBIX TIPOCKTOB
7.3, 8.1, 8.2,
9.1-9.3,
10.1
OK 07. CopgeiictoBats | Temsr 1.1, 2.1 | O6cyxaeHue Mo BOIpocam JeKIHH
COXpaHEHHIO -2.3, 3.1- 3.3, | Paspaborka rnoccapus
OKpYXKaIolleil  Cpefibl, | 4143 ~ 5.1- | 3AMONHCHHE CPABHUTEIbHEIX TaOIHIL
pecypcocOepeKeHHIO, 54 6.1-6.3 TecTupoBanue
IPUMEHSTh 3HaHHA | _ 7| Yernslit onpoc
00 M3MEHEHUH KJINMaTa, 7173, 81, JIUKTaHT ~ Ha  WCIOJIb30BaHUE  apTyMEHTOB,
MPUHIUITBL 8.2,  9.1-93, | Guonorumueckoii TEPMHUHOJIOTUU ¥ CUMBOJIUKU
OepEKIMBOTO 10.1 VnauBHayanbHas CaMOCTOsTENbHAs paboTa
MIPOU3BO/ICTBA, [IpencraBnenue pe3ynbTaToOB MPAKTUYECKUX pabOT
3¢ heKTUBHO KoHnTposabHbie paboThl
JeicTBOBATh 3ammura TBOpUECKUX padoT
B 9Ype3BbIUATHBIX 3ammuTa MTHINBUAYAIBHBIX TIPOCKTOB
CUTyaLHSIX BelnonHenue 3ajanuil IpOMEKyTOUYHON

aTTecTaluu
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N3MeHeHus 1 10M0JIHEeHNsI K pado4eil mporpamMMe JUCHHILUIMHBI HA 2025-2026
Y4eOHBIil o/l - UBMEHEHUH U JIOTIOJTHEHUH HET

[Ipencenarens npeaAMETHON IUKIIOBOMU
KOMHCCHUH MaTEMaTHYECKUX U OOIINX
€CTECTBEHHOHAYYHBIX JUCUUILINH /UBanoBa U.B./

MIOJIITACH (®.1.0.)

" 27" aBrycra 2025 T.
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